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Coronal jets are frequent
magnetically channeled narrow
eruptions. They occur in
various solar environments:
quiet regions, coronal holes
and active regions.
All coronal jets observed in
EUV and X-ray images show a
bright spire with a base
brightening, also known as jet
bright point (JBP).
Recent studies show that coronal jets are driven by small-scale filament (average length
8000 km) eruptions (e.g. Hong et al. 2011, Shen et al. 2012, Adams et al. 2014, Sterling et al
2015).
We (Panesar et al. 2016b) found in ondisk quiet regions that coronal jets originate at a
neutral line between dominant-polarity flux and a patch of canceling minority-polarity flux.
Background Sterling et al. 2015
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§ We examined the magnetic cause of 13 random on-disk coronal hole jet eruptions
by using SDO/HMI magnetograms, SDO/AIA and Hinode/XRT images.
Coronal hole jet (J11)
A minifilament resides (1 hour before the eruption) over the neutral line between the 
opposite-polarity flux patches.
The JBP occurs at the pre-eruption location of the minifilament.
The jet spire extends upward with an average speed of 105±30 kms-1.
AIA 94 XRT
Coronal hole jet (J11)
• The jet-producing eruptions and JBPs are similar to typical solar flare eruption,
in which a flare arcade grows over the neutral line in the wake of the filament.
(Also, see poster of Alphonse Sterling)
Flux cancelation leading to minifilament eruption
The positive flux continuously decreases with time, which is clear evidence of flux cancelation at the
neutral line of the minifilament.
HMI time-distance map shows the convergence and cancelation of the jet-base polarities.
We find in each of the 13 jets that opposite polarity magnetic flux patches converge and cancel, with
a flux reduction of 20-75% until jet erupts.
Coronal hole jet (J1)
A minifilament resides (~12 hours before the eruption) over the neutral line between the 
opposite-polarity flux patches.
The jet spire extends upward with an average speed of 65±1.5 kms-1.
Coronal hole jet (J1)
Coronal hole jet (J7)
Coronal hole jet (J12)
We find in each of the 13 jets that opposite polarity magnetic flux patches converge
and cancel, with a flux reduction of 20-75% until jet erupts.
Schematic Illustration of Observations
The minifilament (blue) initially resides in sheared/twisted field between patches of
majority (positive) and minority (negative) flux.
These two flux patches converge and cancel with each other. Continuous flux cancelation
at the neutral line eventually destabilizes the filament field to erupt outwards and undergo
external reconnection with the surrounding coronal field.
The external reconnection opens the erupting closed field, allowing hot reconnection-
heated material and cool minifilament material to escape along the far-reaching field as
the jet spire.
The average flux cancelation rate of our 13 events is 0.6 × 1018 Mx hr-1.
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§ We examined in detail 13 random on-disk coronal hole jets.
§ In each event a cool-transition-region material, a minifilament, initially
resides at a neutral line inside the jet-base region.
§ Our observations suggest that flux cancelation is usually the trigger of
coronal hole jet eruptions.
§ All the jet-producing eruptions are similar to typical solar flare
eruptions where a solar flare arcade forms during the filament
eruption along the neutral line along which the filament resided prior
to its eruption.
Summary
